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(54) FLUIDIC FLOWMETER 

(57)Abstract: 

PURPOSE: To accurately measure flowrate by forming oscillation 
output from a signal formed by controlling the phase and 
frequency zone of fluidic vibration and using it as a fluidic signal 
representing the flowrate. 

CONSTITUTION: Fluidic signal (a) from an amplifier 10 is input in 
a fluidic vibration output conversion means 14. In the means 14, 
the signal (a) is input in a phase comparator 15 and the phase 
difference is compared with a reference signal (b) and a voltage 
corresponding to the phase difference is generated. By impressing 
this output voltage to a loop filter 16 for comparing the 
characteristics of the feedback loop, zone is controlled and 
impressed to a voltage control oscillator 17 as a control voltage 
VC. The oscillator 17 outputs the signal with oscillation frequency 
determined by the voltage VC to the comparator 1 5. In this case, 
by setting narrow the zone width of the filter 16, the noise 
included in the voltage VC is reduced and noise of the oscillation 

output F is also reduced. There is obtained the frequency of the fluidic vibration with low noise through 
a comparator 13 and the like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A fluid oscillation of the sieve DIKKU fluid control device placed all over the passage of a fluid 
is detected by the sieve DIKKU oscillating detection sensor. In the fluidic flowmeter which creates the 
sieve DIKKU signal with which the fluid flow is expressed by shaping in waveform by amplifying this 
detected sieve DIKKU oscillation Constitute a phase-locked loop and the phase and frequency band of 
said amplified sieve DIKKU oscillation are controlled. Fluidic flowmeter characterized by establishing a 
sieve DIKKU oscillating output conversion means to create an oscillation output based on the acquired 
signal, and to output this oscillation output as a sieve DIKKU signal showing said flow rate. 
[Claim 2] A fluid oscillation of the sieve DIKKU fluid control device placed all over the passage of a fluid 
is detected by the sieve DIKKU oscillating detection sensor. In the fluidic flowmeter which creates the 
sieve DIKKU signal with which the fluid flow is expressed by shaping in waveform by amplifying this 
detected sieve DIKKU oscillation the fluidic flowmeter characterized by establishing a sieve DIKKU 
vibration-amplitude adjustment means to adjust the amplitude of said amplified sieve DIKKU oscillation 
to about 1 law irrespective of the size of a flow rate, and to output this signal by which amplitude 
adjustment was carried out as a sieve DIKKU signal showing said flow rate. 

[Claim 3] A fluid oscillation of the sieve DIKKU fluid control device placed all over the passage of a fluid 
is detected by the sieve DIKKU oscillating detection sensor. In the fluidic flowmeter which creates the 
sieve DIKKU signal with which the fluid flow is expressed by shaping in waveform by amplifying this 
detected sieve DIKKU oscillation Fluidic flowmeter characterized by establishing a wavelet transform 
means to develop said amplified sieve DIKKU oscillation to a time amount component and a frequency 
component, and to output this developed signal as a sieve DIKKU signal showing said flow rate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fluidic flowmeter which measures the flow rate of a 

gas or a liquid. 

[0002] 

[Description of the Prior Art] Drawing 6 shows the example of structure of the sieve DIKKU fluid control 
device 1 of fluidic flowmeter. The fluid 3 which flowed from the passage inlet port 2 is injected from the 
injection nozzle 5 of the duct cutback section 4, and is led in the passage limb 6. This fluid 3 that flowed 
collides with ****** 7, and the direction of passage is changed. The end block 8 which has two bends 8a 
and 8b for stabilizing the track of a fluid 3 behind the ****** 7 is arranged. Thereby, a fluid 3 flows 
along with Bends 8a and 8b, as an arrow head shows according to the sense of ****** 7, and it vibrates 
according to a flow rate between bend 8a and bend 8b. Since an oscillation of such a fluid, i.e., the 
relation between an oscillation frequency and a flow rate, can be approximated by the primary formula, it 
is used for flow rate measurement by making an oscillation frequency into a flow rate signal. Drawing 7 
shows the circuitry which processes electrically the fluid oscillation generated with the sieve DIKKU 
fluid control device 1, and measures a flow rate. A fluid oscillation (oscillation frequency) of the sieve 
DIKKU fluid control device 1, i.e., a sieve DIKKU oscillation, is detected by pressure sensor 9 like PZT or 
PVDF, and it is changed into an electrical signal. Since the output from this pressure sensor 9 is feeble, 
first, it is amplified with an amplifier 10, and since it is large, in proportion to square of a flow rate, 
flattening of the signal amplitude of this amplified sieve DIKKU oscillation is carried out through the 
equalizer circuit 11 of -12 dB/oct. (- 40dB/dec). This sieve DIKKU oscillation by which flattening was 
carried out is cut into the frequency which is not related to the oscillation frequency of a sieve DIKKU 
oscillation by the band pass filter circuit 12, and after that, when it is changed into the pulse signal of a 
square wave by the comparator 13 and a pulse number is further measured by the counter circuit (not 
shown), it can measure a flow rate from those enumerated data. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the digital disposal circuit of a flow rate as 
shown in drawing 7 , in order that a pressure sensor 9 may gather the oscillation and noise from the 
outside, the sieve DIKKU oscillation containing this noise will be amplified by the amplifier 10, and the 
signal which mistook the equalizer circuit 11, the band pass filter circuit 12, and the comparator 13 by 
carrying out sequential passage will be measured after that. Moreover, it is easy to produce an error in 
flow rate measurement in a large flow rate region as a result of the gain of a low frequency region 
becoming large and emphasizing a low frequency region by processing of the equalizer circuit 11. 
[0004] Moreover, some which are indicated by JP,5-79870,A as a "vortex flowmeter" are one of those 
improved the configuration in a digital disposal circuit and aimed at improvement in S/N. This changes 
into a digital signal the eddy frequency which changes by low frequency with time with the sampling 
period of high frequency with an A/D converter, carries out the fast Fourier transform of this digital 
signal with a Fourier transform operation means, and creates spectrum distribution of the amplitude to a 
frequency, thereby, it separates a signal component and a noise component and its improvement in S/N 



is in drawing! However, since the equipment which has such an operation means will become expensive, 
its components mark increase, and it is enlarged and is performing fourier transform processing, it has 
the problem that it cannot respond to momentary fluctuation (fluctuation to a large flow rate region from 
a small flow rate region etc.) of a flow rate. 
[0005] 

[Means for Solving the Problem] In invention according to claim 1, a fluid oscillation of the sieve DIKKU 
fluid control device placed all over the passage of a fluid is detected by the sieve DIKKU oscillating 
detection sensor. In the fluidic flowmeter which creates the sieve DIKKU signal with which the fluid flow 
is expressed by shaping in waveform by amplifying this detected sieve DIKKU oscillation The phase- 
locked loop was constituted, the oscillation output was created based on the signal which controlled the 
phase and the frequency band of said amplified sieve DIKKU oscillation, and was acquired, and a sieve 
DIKKU oscillating output conversion means to output this oscillation output as a sieve DIKKU signal 
showing said flow rate was established. 

[0006] In invention according to claim 2, a fluid oscillation of the sieve DIKKU fluid control device placed 
all over the passage of a fluid is detected by the sieve DIKKU oscillating detection sensor. In the fluidic 
flowmeter which creates the sieve DIKKU signal with which the fluid flow is expressed by shaping in 
waveform by amplifying this detected sieve DIKKU oscillation The amplitude of said amplified sieve 
DIKKU oscillation was adjusted almost uniformly irrespective of the size of a flow rate, and a sieve 
DIKKU vibration-amplitude adjustment means to output this signal by which amplitude adjustment was 
carried out as a sieve DIKKU signal showing said flow rate was established. 

[0007] In invention according to claim 3, a fluid oscillation of the sieve DIKKU fluid control device placed 
all over the passage of a fluid is detected by the sieve DIKKU oscillating detection sensor. In the fluidic 
flowmeter which creates the sieve DIKKU signal with which the fluid flow is expressed by shaping in 
waveform by amplifying this detected sieve DIKKU oscillation Said amplified sieve DIKKU oscillation was 
developed to the time amount component and the frequency component, and a wavelet transform means 
to output this developed signal as a sieve DIKKU signal showing said flow rate was established. 
[0008] 

[Function] By leading the sieve DIKKU oscillation which was detected by the sieve DIKKU oscillating 
detection sensor, and was amplified in invention according to claim 1 to a sieve DIKKU oscillating output 
conversion means to constitute a phase-locked loop The electrical potential difference according to 
phase contrast with a sieve DIKKU oscillation is outputted, and the oscillation output which controlled 
the frequency band of the outputted electrical potential difference, and was stabilized can be obtained. 
By this It becomes possible to obtain the sieve DIKKU oscillation by which the error of the discharge 
measurement in which amplitude fluctuation of a noise or a sieve DIKKU oscillation originates was 
reduced. 

[0009] In invention according to claim 2, the sieve DIKKU oscillation sent from the sieve DIKKU 
oscillating detection sensor is led to a sieve DIKKU vibration-amplitude adjustment means, when the 
output voltage of the drawn sieve DIKKU oscillation is low, it is adjusted to a high electrical potential 
difference by the electrical potential difference low when the output voltage is high again, and thereby, 
the sieve DIKKU oscillation by which aggravation of S/N especially accompanying emphasis of a low 
frequency region was prevented is obtained. 

[0010] In invention according to claim 3, while the single frequency spectrum from which the effect of a 
noise was removed as much as possible by expressing the sieve DIKKU oscillation sent from the sieve 
DIKKU oscillating detection sensor of two components of a delivery time amount component and a 
frequency component for a wavelet transform means is obtained, it becomes possible to detect easily 
the sieve DIKKU oscillation which shows the abrupt change of a frequency. 
[0011] 

[Example] One example of invention according to claim 1 is explained based on drawing 1 . In addition, 
the explanation about the same part as the conventional example (refer to drawing 6 and drawing 7 ) is 
omitted, and uses the same sign about the same part. Drawing 1 shows the configuration of the digital 



disposal circuit connected to the pressure sensor 9 as a sieve DIKKU oscillating detection sensor which 
detects a fluid oscillation of the sieve DIKKU fluid control device 1. In this digital disposal circuit, the 
sieve DIKKU oscillating output conversion means 14 for creating the oscillation output which constituted 
the phase-locked loop and was stabilized is established between the amplifier 10 and comparators 13 
which were connected to the pressure sensor 9. This sieve DIKKU oscillating output conversion means 
14 is [ the phase comparator 15 which compares the phase contrast of an input signal (sieve DIKKU 
signal a) and a reference sign b f the loop filter 1 6 which determines the property of the feedback loop 
and controls a frequency band, and ] control voltage Vc. It consists of voltage controlled oscillators 17 
which receive and obtain the predetermined oscillation frequency F. 

[0012] Such a configuration is hereafter described focusing on actuation of the sieve DIKKU oscillating 
output conversion means 14. A fluid oscillation of the sieve DIKKU fluid control device 1 is detected by 
the pressure sensor 9, and since it is a feeble signal, this detected sieve DIKKU oscillation a, i.e., sieve 
DIKKU signal, it is amplified by amplifier 10. This amplified sieve DIKKU signal a is inputted into the sieve 
DIKKU oscillating output conversion means 14. This sieve DIKKU oscillating output conversion means 14 
forms PLL (Phase Locked Loop), and performs actuation whose oscillation frequency in a voltage 
controlled oscillator 17 follows the frequency of the sieve DIKKU signal a. That is, the amplified sieve 
DIKKU signal a is first inputted into a phase comparator 15. In this phase comparator 15, the phase 
contrast of that sieve DIKKU signal a and reference sign b is compared, and the electrical potential 
difference according to phase contrast is generated. Control of a band is impressed to the output 
voltage from this phase comparator 15 by the voltage controlled oscillator 17 as control voltage Vc after 
a carrier beam by being impressed by the loop filter 16 which compares the property of the feedback 
loop. For this voltage controlled oscillator 17, that oscillation frequency F is the amplifier determined 
with control voltage Vc, and these relation is F=alpha Vc. (alpha: constant) — (1) 
It has structure expressed by carrying out. 

[0013] In this case, if the bandwidth of a loop filter 16 is set up narrowly, the noise contained in the 
control voltage Vc of a voltage controlled oscillator 17 is reduced, and the oscillation output which 
decreased the noise of the frequency modulation nature contained in the oscillation output of that 
voltage controlled oscillator 17 by this, and was stabilized can be obtained. Thus, the stable oscillation 
output obtained with the voltage controlled oscillator 17 which constitutes the sieve DIKKU oscillating 
output conversion means 14 is inputted into a comparator 13, and waveform shaping is performed. This 
comparator 13 compares input voltage with the predetermined reference voltage V1. For example, input 
voltage is reference voltage VI. In being large, it outputs a logical value "1", and input voltage is 
reference voltage V1. In being small, it outputs a logical value "0." Since the amplitude of the oscillation 
output of a voltage controlled oscillator 17 is stable from the vibration amplitude from a pressure sensor 
9, the pulse omission accompanying the amplitude fluctuation at the time of waveform shaping etc. can 
be prevented. Thus, from a comparator 13, by obtaining the output (sieve DIKKU signal c) which became 
pulse-like, and letting this pulse output value pass to a counter circuit (not shown), it can ask for the 
frequency of the sieve DIKKU oscillation to which the noise decreased, and the flow rate considered as 
a request from that frequency can be measured. 

[0014] As mentioned above, by making the electrical potential difference according to phase contrast 
with the sieve DIKKU signal a output with a phase comparator 15, and making the output input into the 
suitable loop filter 16 which adjusts bandwidth, the oscillation output by which the same frequency as a 
sieve DIKKU oscillation was stabilized is obtained, and the time fluctuation of the pulse signal after 
waveform shaping can be reduced. Moreover, the output (sieve DIKKU signal a) from the pressure 
sensor 9 containing a noise is not processed directly (refer to drawing 7 ), but the sieve DIKKU signal c 
with which the noise decreased by letting it pass to a voltage controlled oscillator 17 is searched for, 
and, thereby, highly precise hydrometry can be performed. In addition, in this example, although the 
oscillation output from a voltage controlled oscillator 17 is changed into pulse shape by the comparator 
13, it does not restrict to this, and if the voltage controlled oscillator 17 which outputs a square wave is 
used, a comparator 13 will become unnecessary. Moreover, as long as the linearity of the oscillation 



frequency to the control voltage Vc of a voltage controlled oscillator 17 is good, since the oscillation 
frequency is proportional to the frequency of a sieve DIKKU oscillation, it may use the value of control 
voltage Vc as a frequency of a sieve DIKKU oscillation. 

[0015] Next, one example of invention according to claim 2 is explained based on drawing 2 . In addition, 
the explanation about the same part as one example (refer to drawing 1 ) of invention according to claim 
1 is omitted, and uses the same sign about the same part. In this example, a sieve DIKKU vibration- 
amplitude adjustment means 18 to adjust almost uniformly irrespective of the size of a flow rate the 
amplitude of the sieve DIKKU oscillation amplified by the amplifier 10 was established between the 
amplifiers 10 and comparators 13 which were connected to the pressure sensor 9. This sieve DIKKU 
vibration-amplitude adjustment means 18 consists of the electrical-potential-difference adjustable 
amplifier 19 which can perform gain control, the full wave rectifier 20 which calculates the absolute 
value of the inputted signal, a smoothing circuit 21 which consists of a time constant circuit, a 
subtractor 22, and amplifier 23. 

[0016] Such a configuration is hereafter described focusing on actuation of the sieve DIKKU vibration- 
amplitude adjustment means 18. It is amplified by the amplifier 10, the fluid oscillation of the sieve 
DIKKU fluid control device 1, i.e., the sieve DIKKU oscillation, detected by the pressure sensor 9, and 
this amplified signal (sieve DIKKU signal a) is impressed to the electrical-potential-difference adjustable 
amplifier 1 9 which can carry out adjustable [ of the gain ] with the gain control electrical potential 
difference of a gain control signal. When the gain control electrical potential difference of Vo and a gain 
control signal is set [ the electrical potential difference of the input signal of this electrical-potential- 
difference adjustable amplifier 19 ] to **** for the electrical potential difference of Vi and an output 
signal, it is Vo=alpha Vi-****. (alpha: constant) — (2) 
It can express by carrying out. 

[0017] Thus, the electrical potential difference Vo outputted from the electrical-potential-difference 
adjustable amplifier 19 is orthopedically operated by the electrical potential difference which sways only 
to a positive direction by being sent to the full wave rectifier 20 which calculates the absolute value of 
the inputted electrical potential difference. It graduates in the smoothing circuit 21 which consists of a 
time constant circuit, and is changed into the signal it can be considered that is a direct current signal 
showing signal amplitude, and the output voltage from this full wave rectifier 20 shaped in waveform is 
the reference voltage V2 predetermined with a subtractor 22. It subtracts. In this case, the output 
voltage from a subtractor 22 turns into a high electrical potential difference, when the output voltage 
from a pressure sensor 9 is low, and when output voltage is high, it turns into a low electrical potential 
difference. 

[0018] Now, the flow rate which performs measurement considers the case of being comparatively small, 
in the beginning. It oscillates on a low frequency and the output voltage of a pressure sensor 9 of the 
sieve DIKKU fluid control device 1 is low. And in the beginning, since the output voltage of a full wave 
rectifier 20 and a smoothing circuit 21 also becomes low, the output voltage from a subtractor 22 
becomes large. Thereby, the gain control electrical potential difference **** from amplifier 23 becomes 
large, and the gain of the electrical-potential-difference adjustable amplifier 19 is set up highly. The 
circuit from such electrical-potential-difference adjustable amplifier 19 to amplifier 23 is reference 
voltage V2 about the output voltage of a smoothing circuit 21. Since the feedback loop which is brought 
close is constituted, when the above-mentioned flow rate by which measurement is carried out is 
comparatively small, a control system is stabilized in the condition that the gain of the electrical- 
potential-difference adjustable amplifier 19 is large. Next, when a flow rate increases, the oscillation 
frequency of the sieve DIKKU oscillation in the sieve DIKKU fluid control device 1 becomes high, and the 
output of a pressure sensor 9 also serves as large amplitude. Thereby, since the output voltage of a full 
wave rectifier 20 and a smoothing circuit 21 increases, the output voltage of a subtractor 22 and the 
gain control electrical potential difference **** of a gain control signal decrease, and a control system 
is stabilized after the gain of the electrical-potential-difference adjustable amplifier 19 has become small. 
[0019] As mentioned above, when a flow rate is small, a control system is stabilized in the condition that 



gain is large, when a flow rate is large, a control system will be stabilized in the condition that gain is 
small, and the amplitude of the output voltage Vo from the electrical-potential-difference adjustable 
amplifier 19 will be kept almost constant irrespective of the size of a flow rate. Thereby, it is the 
delivery reference voltage V1 to a comparator 13 about the output voltage Vo kept constant. Stable 
waveform shaping can be performed by comparing. In this case, since equalizer processing (refer to 
drawing 7 ) is not performed to flattening of the amplitude of a sieve DIKKU oscillation, enhancement of 
a low frequency region is not performed, but it can shape in waveform to the good signal of a signal- 
noise ratio (S/N), and highly precise flow rate measurement can be performed by carrying out counting 
of the sieve DIKKU signal c acquired by doing in this way. Moreover, since the gain of the electrical- 
potential-difference adjustable amplifier 19 becomes low when the large flow rate is being measured, the 
noise by the oscillation of the perimeter environment mixed in the output of a pressure sensor 9 can be 
decreased, and can suppress the effect by disturbance low. 

[0020] In addition, the comparator 13 in this example is input voltage (output voltage Vo) and reference 
voltage V1. Although an output value is determined by size relation, a hysteresis characteristic can be 
given to the property of performing such a comparison, and reduction of malfunction by the noise can 
also be aimed at. Moreover, by giving an equivalence property to the amplifier 10 which amplifies the 
output of a pressure sensor 9, by giving a property more gently-sloping than 12dB per for example, 
octave, S/N can improve and highly precise flow rate measurement can be performed. 
[0021] Next, one example of invention according to claim 3 is explained based on drawing 3 . In addition, 
the explanation about the same part as claim 1 and one example (refer to drawing 1 and drawing 2 ) of 
invention of two publications is omitted, and uses the same sign about the same part. In this example, 
sequential connection of the frequency-control circuit 24, A/D converter 25, and the wavelet transform 
machine 26 as a wavelet transform means is made in the latter part of an amplifier 10 to which the sieve 
DIKKU signal a is sent from a pressure sensor 9. Here, as a frequency-control circuit 24, the 
conventional equalizer circuit 1 1 and the conventional band pass filter circuit 12 (refer to drawing 7 ) 
can be used, or the sieve DIKKU vibration-amplitude adjustment means 18 (refer to drawing 2 ) of 
invention according to claim 2 mentioned above can be used. Moreover, the wavelet transform machines 
26 are the time amount and frequency analysis in which multiplex resolution analysis is possible, as 
compared with a fast Fourier transform (FFT), can compromise a time amount component and a 
frequency component, and, thereby, have the description which detects a wave-like break point easily. 
[0022] Such a configuration is hereafter described focusing on actuation of the wavelet transform 
machine 26. A fluid oscillation of the sieve DIKKU fluid control device 1 is detected by the pressure 
sensor 9, and the sieve DIKKU signal a which shows this detected sieve DIKKU oscillation is amplified by 
amplifier 10. After this amplified sieve DIKKU signal a is impressed to the frequency-control circuit 24, is 
shaped in waveform and changed into a digital signal by A/D converter 25, it is developed by frequency 
space with the wavelet transform vessel 26. Drawing 4 shows signs that the sieve DIKKU signal a was 
developed by frequency space, and since the oscillation frequency of a sieve DIKKU oscillation is not so 
high, the line spectrum (frequency spectrum) 27 of an oscillation frequency appears keenly. Therefore, 
the sieve DIKKU signal c which suppressed the effect of a noise as much as possible can be acquired by 
extracting the frequency which this line spectrum 27 shows. And the highly precise flow rate considered 
as a request from the frequency of the sieve DIKKU signal c with which the noise was removed can be 
measured. 

[0023] Moreover, the wavelet transform machine 26 can double and have time resolution and frequency 
resolution as compared with the conventional fast Fourier transform (FFT), and the break point by 
sudden change of a flow rate etc. can be detected easily. Drawing 5 shows signs that the oscillation 
frequency of a sieve DIKKU oscillation changes a lot, by sudden change of a flow rate, now and time 
amount ta — setting — an oscillation frequency — fO from — f1 Suppose that it changed a lot. Thus, if 
it is going to detect time amount ta to which the oscillation frequency changed suddenly by processing 
of the conventional fast Fourier transform, high time resolution will be needed and the part and 
frequency resolution will worsen. On the other hand, if wavelet transform like this example is processed, 



where degradation of frequency resolution is suppressed, an oscillation frequency can detect easily the 
time amount ta which changed rapidly. Moreover, when a pressure sensor 9 detects the irregular 
frequency by breakage of the duct of an earthquake or a flowmeter as other examples, generating of the 
rapid abnormality can be detected with the wavelet transform vessel 26. 

[0024] In addition, although the wavelet transform machine 26 was installed in the latter part of the 
frequency-control circuit 24, the output from a pressure sensor 9 is directly impressed to the wavelet 
transform machine 26, and you may make it acquire the sieve DIKKU signal c in this example. In this 
case, although the high sieve DIKKU fluid control device 1 of S/N is needed, since the frequency of a 
sieve DIKKU oscillation out of range is not removed by the filter etc., abnormality phenomena, such as 
sudden change of said flow rate, can be detected more sensitively. 
[0025] 

[Effect of the Invention] Invention according to claim 1 controls delivery, a phase, and a frequency band 
for the sieve DIKKU oscillation obtained from the sieve DIKKU oscillating detection sensor by sieve 
DIKKU oscillating output conversion means to constitute a phase-locked loop. Since the stable 
oscillation output which reduced the error of the flow rate measurement in which amplitude fluctuation 
of a noise or a sieve DIKKU oscillation originates was obtained It has the effectiveness that the fluidic 
flowmeter which can measure a highly precise flow rate can be offered, by using the sieve DIKKU 
oscillation of the stable oscillation output as a sieve DIKKU signal showing a flow rate. 
[0026] Since invention according to claim 2 adjusted the amplitude of delivery and this sieve DIKKU 
oscillation almost uniformly irrespective of the size of a flow rate to the sieve DIKKU vibration- 
amplitude adjustment means, for it the sieve DIKKU oscillation from a sieve DIKKU oscillating detection 
sensor By being able to obtain the sieve DIKKU oscillation by which aggravation of S/N especially 
accompanying emphasis of a low frequency region was prevented, and using the sieve DIKKU oscillation 
by which amplitude adjustment was carried out as a sieve DIKKU signal showing a flow rate It has the 
effectiveness that the fluidic flowmeter which can measure a highly precise flow rate can be offered. 
[0027] Since invention according to claim 3 develops for two components of a time amount component 
and a frequency component and expressed the sieve DIKKU oscillation sent from the sieve DIKKU 
oscillating detection sensor by the wavelet transform means By being able to ask for the sieve DIKKU 
oscillation which the effect of a noise is suppressed as much as possible, and shows a sudden change of 
a flow rate easily, and using the sieve DIKKU oscillation developed by the two components as a sieve 
DIKKU signal showing a flow rate It has the effectiveness that the fluidic flowmeter which can measure 
a highly precise flow rate can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of invention according to claim 1. 
[Drawing 2] It is the block diagram showing one example of invention according to claim 2. 
[Drawing 3] It is the block diagram showing one example of invention according to claim 3. 
[Drawing 4] It is property drawing showing the appearance of the line spectrum of the sieve DIKKU 
oscillation developed by frequency space. 

[Drawing 5] It is property drawing developing and showing a sieve DIKKU oscillation in time amount and 
a frequency by wavelet transform. 

[Drawing 6] It is the horizontal sectional view showing the structure of a sieve DIKKU fluid control 
device. 

[Drawing 7] It is the block diagram showing the configuration of the conventional fluidic flowmeter. 

[Description of Notations] 

1 Sieve DIKKU Fluid Control Device 

3 Fluid 

9 Sieve DIKKU Oscillating Detection Sensor 

14 Sieve DIKKU Oscillating Output Conversion Means 

18 Sieve DIKKU Vibration-Amplitude Adjustment Means 

26 Wavelet Transform Means 

a, c Sieve DIKKU signal 
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»#fft it c t £*$ea «t -r * ? ;u-r ^ -r * uss 

IK 

[000 1] 
[0 0 0 2] 

[ftjfeoftffi] 06(*. 771,-fx.f ??9[atl-a7>i'-f 
x-f -v^iiSttifHM <Olll^0y$^-rtcOT?&i)„ 3SS&A 
P2ANe,3fEALfciiiH*3l*. gSSffi/hSMOWtfy' XjV 

fc3S»:3l±. Ktg^7l=ffi5gLT;ffiS&75fflA<W1f*£:h. 
•S. ^<D^ig^7(D^73l=l*, 3!H*3tf>iIS&£3?3£lbS 
•t±-5fctf><»2l@a);gffig]l8 a. 8 b £=fe-oi> K^n«/ 

9 8«<Bs&:h.-ci*«. ctii^y. 9M*3i*. mm* 
7©ia]^(rn6i:T^gi-r?^-r«fc-5i=iSffla58 a. sbi:: 
SttoTISEtu j$ffiSP8 a t;tffi8B8 b t <DNM%t&lzjt 

to, asnttft£ftfiA9£LTBfttti(ii=fQJS'*'«. 



0 7 (is 7;U-f x-r -y^3![tt:^1 l=«fc y SS± LfcSH* 
ftfe*?^?*?*** (BBBtttt) i*, pzt*> 
T?fc^fctf>. ii*ssi oi=t«*b$*u c©iits 

0>JLT;*:#Ufc£u - 1 2dB/oct. (- 4 OdB/dec. ) 

0>-r=i7-r-+flH]S&l 1 S)iL-c¥*&<b-r-5. c^jptub 
aFfifc^-f v <?M®1*'*> K/<x 7 -r 0S& 1 
2 ic J; o T 7 f 4 v 0 HSBO&iSJS fomz BSffi L 
l^JS mmz 1iv t-ZH. *0)ik. JtiiSSl 3l:J:oTffi 

(Ei ^-er ) ic j: y / A<ttai] ^tL^^.tic.ty, 
* f. sss s miz-f s c t *<-p £ * „ 

[0 0 0 3] 

[«|B^A<<B^L«i:5i:-r*^S] L^U 0 7l:*Lfc 

X^^fc* 7 s < * «t!iA<l§tSS§ 1 0 * y iifg 
*tt> -5-0^, -ra^l'IfHS&l K /<>K/U7^I/ 
5»IUSS1 2, it$£Sf 1 3$IH3>j®®-r€)Ci:J=«to-C. 

Wim-\ lO)to31(c«koT(5JlSE^©ftJ^A<^:^<<cy. 

[0004] ^ffliaiHissrtrotSfiesefeSLrs 

/NO)(Sl±SE]of=t ( <Dt LT, ftB8¥5- 7 9 8 7 O 

y^jS^-yx^jftLTJia6Sji=»-r'5iitsa)^^ 

CO)* => U&&.^f&$: mir ^mmfKmu * ro y SP 
B °a^iftA<lixT^<bL. ^-'Jx^lftfliS^ 
-d r I* * tf>3Sg(7>KPBWJf SIB ( 'J*3Sa«*» ^3iia 

[0 0 0 5] 

[|$3i£l&&-f -5fctf>©3MS:] SS*il 1 iatsa>a»B^r 

%tt*mw}$7j\>-<T-< -y^SB^dj-bv-y-icfcy^ 
mm* ft 5 z t icj: yjin^ossass-r^^-f'-x-f 



(3) 



■ <&m¥ 8 - 2 S) 2 1 - 8> 



-r LrtbA-f -s^u-fx-r -y>figt!)tb*a:«4 

[0 00 6] S5S?«2tEmcD^i?ii, 3Sl«:a>aSEffi*l= 
gfrjftfc^yL-f-xV -;/^3Sf*3St^<D^f*ilI!l£:7;i>-f x 

-r v<?mw>&tiHz>-*iz&<>)&tai,. c<ofe*o*Hfc7 

[0 0 0 7] 8t#*3fEK<D3&BJJ-<M*. 
■jMifc^KT* -;/?3Sff*frf<D^f*tIl!i£:7;i,-f x 

f=fi^£i?iifE;ftm£»-f ^m-^v vom^t urai* 

[0 0 0 8] 

[ftffl] »^«ifE««)*BJi=fct^ri±. ^u-fx-f •;/ 
vvrnm*. wamw\s— z-jm? 4 

[0009] mntmztmo^m^ts^xit. 

[00 1 0] IS^Il3fEKOf§BJ|Cfcl.>Tf*, ^U-fx 

^i-^u-; hSElft^Sicinyi^PBi/a^irjg^ia^ 

[0011] 

mmon mmn 1 gEmrosiB^a>-^)!6<5i]^ia i i=a;# 

L^TKM-*-*. fcfc. t£*0!l (0 6, 0 7 #80 tlST^ 



7a? tro-e&^o wCDfi^saaiais&icfcoT. ea-o 

-y-9lCt£*8S;h.fciit8i§1 OtJtSSSgl 3fc©nM=l*. 
fiLffilD«fl^-^S«»« L2f5£ Ltzf&mtiit) £ ftfStt -i>fc 
*fl)7M x-f ';/$»llltH2j£»*Kl 4*<i6ltt>*tT 

ln«.o cro^^n-x^ -y^«gibaiAiEgi*ifti 4i*. a 

(7;Wt^ <t#BSfI^b £<Z><a*l 

g £f4*8Jt8S§1 5i. 7-f-K/<-y<7 

516i. «ltl«EVc l=MLTRfCa>»BMXftF« 
ftilEWUMH 7i:ANb«fiK*tt*„ 
[0012] c<DJ;?#«Sj#f::*Ji^-c. ^u-fx 

Mf^ •^3ilM ; f1 fl>3![t*;JBS!>l±EE*-tr>-9-9(=«fc 
*«#afi. 7Mf< «»ttl 1 4(=A 

***t*o c©7^u-f x-c •v>tgista*^»^ifti 4 

I*, PLL (Phase Locked Loop) £fl2fifc LTfc y . 

■raiMtiUBiiv i 7izf$\fz>§iiiiKmmm<?ji"(T-<v 
*>. «je**ifc7;n-X"f a (*, *r. tttttt 

ton 5i=A**^x-5. co>ti*Btfcl£Si 5-ei*. 
7Mf-f ->^fi#a £#mt#b trofiffi^^ttK 

1 5frz>G>mt>mm** ■yj—F/ivt • ji>— ^<o«#tt 
^Jt«^--S;u— ■fV'db* 1 6icgi*n**i.^cti-«fc 
y. ^«<OSi!»*ai+fca. MMEVe^LtlSM 
»*t5S§1 7(cEn*n**t*. CiO«E«M»*»1 7 

F = orVc (a : 3£») - (1) 

[0 0 13] ZtoWi'S. 6 
iR<ia^-r*i:. ISMKJIM1 7©M«9iEvd: 

«s 1 7 a>««tUAi=#«H«jiS8iKntta>/ «f 

aicLT^^-fx^ v9MttiJ:*iftJft¥Rl- 4«flMW" 

•&mBE*ti»*ffiss 1 7 1- j; y ?#e*ttfcs^ ufc«suife 

I*. tt«SI1 3l=A***ta»fi»A<ff*?ih-6. C(Dtt; 
«S1 3T3I*. A^^tt^fiff^cOS^mEVi^hb^* ■* 
-5. MX.fi. A^mEA<S*^EVi «fc y t*#i^a^ 
(clilSSfi " 1 " *W* Uv A*B£E3b<4|*«EVi. «fc 

y LMi^ici*sssfis" o - titiA-rft.-'SEHiMi 

S§«§§1 7©3B®tbA©JRfil*. E*-tr>+>-9*>&.a)lll* 
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[0 0 14] ±3^Lfc<fe5l=. GtffittlSSSI 5l=*y7 

^•v^e^a) ^iSfgsas (07#r§) -f-i>©-ci*fc 
< . mE*ifflifs*5S 1 7 t=*r ctiuyz-r 

I±. SEM«£S1 7frP,(D38igtii:&£tfc««1 3(= 
«k o r SSJK^m L T in* A< c ftCHS* <0-t?(± 

[oo 1 5] iS#«2iBtsa>S8Bjia>-3SS&0iJ*l2 

Cij-ei*, ff*i-fc>-9-9l=8*$£;hfcii»S&i oiit&SS 
1 3&<dhi::. litsssi oi=«fcyitfs*+ifc7;n'7 i < 

St*7;Kf< -y^ffiSSlEfSIIS&^Ifti 8 £ig(+fc. 

<S**toS^ifiS3SS2 0t, B#£3£|H]S&«fcyfca¥, 5 t 

[001 6] ^o&vtaffimzisi^x. iaT. ^u-f-r 
■< vttiRmmpzmm^&i 8 omit z be 

053St*ISl!l-r'5C+?*»P;H'7 : < -^ffiSblilftSS 1 01= 

£i§*S8&i 9tDA*i<i^a>mBE£v i . tti^li-^romJE 
^vo. fi)#fti)(ani^rofiji#*ijaimEE^vpi:i-*t. 

Vo = aVi-V P (ar:£gfc) ■•(2) 

•tLTg-f *><-<? 

[00 17] w<D«fcai=L-C^E^I^*i('S§g1 9*^P.t±l 



}&.m$i&2 o *>t><Dtb*^)Ei±^aii]!&j; y 

•t*<5«#(=^*^ MSTSS2 2-C3r3£©SlfimffiV2 
cty Eg -<Di§£. 3SSil2 2*Nii<75ai*Sff 

i±. jE*-b>-9-9*Ne(Daa?jmQEA<(st^#i=i*)aLNS 
be* * y . ai*mE*<!S5L^^i=i±<s^m/Et 

1 l±<gl^Ji; , £i8t-e&mu E*-b>^9<DdJ*mffl*« 
SfcJlcasi^TI*. ±aSS;HSS 2 o , ^/tia 
S&2 KDUja^BEite M8$2 2*>f,<0tb 

A*Ett^:*<«:<&. ctulCfcy. ii<®«2 3A>b<D*iJ 
*#*MSU^EV P =fc:*£<&y. fflEHmigfSSf 1 9<D*J 
*#l*iS<K£ C©£3fcSBE"5l3Eiif5&1 9*> 

?>li<®S2 3 *T?<D@SSI±, ¥J&lHlK2 1 OthtimE.^: 

^ ^tfift U r •& fc «> , ±IHS'l^ * ^ S jjag*<Ji«W/h * 
iMt^dli, mEEW^lStSSII 9<©^J^A<^:#l^St? 

^-r •y^3l[(** : f-1 l=fcit*7;u-f t 1 ^ <yi7«»©5§ig 
Hiftiai*Si<'Ei:y. BE*-tr>-y-9<Dtti*=fc^:«tSt* 
5„ cttlcfcy, ±;-SS3SS20. ¥t&Ie1SS2 l©tb^3 

[0 0 19] ±ILfcJ:5l:. ;7iiaA</h*^Ji^-|=l*fil 
1 9*\f>(Dai*)mffiV o(Otg<SI±. S5fi©*/JM=*^*^*> 

-^i=«fc*tfcai7jSffivo^jt^§ii 3icsiys*m 

St^-* c t iz «fc o r Effi&fc aSEMti-jll ^ ft 5 c i: *<r- # 
*. ^3f[M(0jBJ^^^T-^rt^*iS^lcli, §B£pI 

^ii*SSl 9<7)fiJ#li(S<fe-&fcto, JE2i-tr>-y-9<Dtti 

[0 0 2 0] <ffe. ^HS60i](=fcl+*Jt«gl 31*. A 
tiME. (tUASBEVo) <tS*SBEvi i: fl>^/J^«r 
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[O O 2 1 ) SfclC. S5#!l3fE«£<Z>SEB.a©-3l]5fc01J£EI 

<D-^teW (01, EI2#B?.) £|b]-«S#K-d^-C(DSI 
WUMIil&U *<7)|^-^#(::-DlN-Clip]-ft4i-£/BlN 

^aA<3|P)*t-5lH®g1 OOffcJSU:!*. g|5l6!SSi|»@S& 
2 4, Oi-^l/'yl-SMStl 
T<D*7x-?U-;> h£iftg2 6*<lli;fetgJ&S*iTl>-&. 
CCT> m»iSMiil»lH]S&2 4£ LTI*. ttSW-fa?^ 

-tciis&i 1 K/^x7<vu^ias&i 2 (@7#g8) 

^fflLNfcU. B!iaLfcW*Il2fHiE©fSB^©7;H'-7 i -f 
•v^«gi!)S»iSS^Sl 8 (0 2#Bg) tt££Jfll*«c 

— 'JxfEJft (FFT) (cifcUSLT. ftrnm.Ktf§%LfSll$. 

[0022] c©<fc5fc*iJSi::33^T. KIT. Ox—;? 

? jlSttSt^ 1 ©IftttlSEblilE:*] -b >t>- 9 1= «fc y 86111 * 

4 •v^S#alilf*SS1 OI=«fcyi«»S*H*. COlifS 
**Lfc7JU>f -r-r •y-5'll#al*. D;-fi!St$i|^lElK2 4lc 

y . 77u-< -5* -r <7 mmon&m&mt^ is ats < 
-tjaasasam-ra = t 1=* y ✓ -r xo&iszmiiWz. 

[0 0 2 3] *fc. >5x— hSE«S2 6(*v «e* 
<DS5iS^-'Jx^« (FFT) (::JtttL-CBtlH]$M!M B 4: 

£l=*«?SttA£*ai::tttti -<*#«. BBIi.:MOM 
J&£l=<fc o x yjn -r -c -v 9 m®<D&ffim%L'&tf*& < 
^lb-r-5« J f-£^Ufcta)T?fc-&. 4", B#lill t a(c*5L* 
TSStgJIjfcSA* f o *&.ffl <&lbL*=£-t<5. 
^©J:5l=»«Jia*03BiftLfc«nt a<Z>1£*(i£. ttl 



»2 6i=*-3T-i-©fta<eji*©»**ai«pr*ct** 
[0024] ^mmmxit. jb*immpbB2 4 

0«ai:">i-?U9 K£SlS§2 6£iftgLfcA<. tt* 
•fe>-y-9a^tf>ttJ2l£Ox — :?U-y h£&W 2 6 ditfg 
EPftJLT. 7JU-f tt-c -y->«#c £f#-S<>;-3lcl,T=t<fc 

*«7-f7u^su=*yi»***i<f^fci6. fjiEsseromsE 
*©R#iB«««kyaiBr=si73i-r*ct7ye#s. 

[0 0 2 5] 

£i«t57Mf^ y ^'«»ttl 7;U-fT 
[0 O 2 6] IS^Il28ES<OS|B^li, 7Mf^7fI 

ffi^s^jjS^s©^:'JMrA^A^^f>n5l^-^l=^ls-r•&«fca 

[0 0 2 7] H*a3fEtt«>fSMl4. 9i-7bfh« 

y 7Mf.< •y?*ga&m-fc>-9-**t>>2i£>*t 

»*<a*fflix.?>*i^o3ita<os>j:aE<b*«-r7;i'-f-7 ! -(' 
*ivfc7Mf<;97 saass-r^jn-T 1 ^^ 

*<ftx^7Mf-fy7 S&gft £ Stt-T * ct *<T7 # S 
BIT? ft*. 

- [B2] »*«2ffittto*w|6;-isj6W£7s-r^p^^ 

ElTJft'S. 

[El 3] tt*«3tBao?»Mco>-||J6«d**-r^P-y^ 



(6) 



8-2 9 2 1 8 



[04] ■a»ffi|lll(cBllBS*Lfc7^ J r-r'y^«»a) 
[Els] 'ji-^u^hstscfcot, ^u-f-r-r^ 

[0 6] ^yu-f s r4v*a,#*=f'om*ii*'*Dwmu 

[0 7] fit*<D^;u-<T^ ^^saatKD«fiK^"T^P 

^0"Cfc6o 



18 ?ju-f x-f ?9iUIMim9JR 

2 6 «^r-?l/^ a 

a, c ^;U-f 5 s -f 



[01] 



[04] 




TJinnnni 

c ihn 




ma 



[02] 




(7) 
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7P> \><J)WtZ 



